The definition of beat knee used throughout this paper is given in the First Schedule to the National Insurance (Industrial Injuries) (Prescribed Diseases) Regulations, 1948 . Beat knee is defined there as " a subcutaneous cellulitis or acute bursitis arising at or about the knee ". Coal-miners who kneel at their work sometimes acquire this painful condition, which usually necessitates sick leave for two to six weeks.
Pithead baths to clean the skin of the knee, knee pads to lessen the trauma of continued kneeling, and early first-aid treatment to prevent skin infection, have all been suggested (Collis and Llewellyn, 1924) as preventive measures. None of these measures is at present effective in preventing beat knee.
In a coal-mining area of 18 collieries, approximately 18,000 men were employed in 1952, of whom 7,950 worked on their knees in an average coal-face height of 3 ft. 3 in. Almost all the kneeling miners wore knee pads, and over 80% used pithead baths at the end of their shift. The services of seven State registered nurses, each in charge of a medical centre, were available to 59 % of the kneeling group; for the remainder of this group treatment was available at medical units staffed by first-aid men. During 1952, a total of 590 men received injury benefit for beat knee; none had received injury benefit for this condition during the previous 12 months.
Because kneeling causes beat knee, most medical practitioners believe that miners should not return to work until the knee has fully recovered. The treatment usually given by the family doctor consists of rest, the application of local hyperaemic agents such as glycerine and ichthyol, kaolin poultices, and iodine ointment, supplemented with intramuscular penicillin when there is infection. Strapping the knee has been recommended (Collis and Llewellyn, 1924) for reducing the swelling, but this is difficult to maintain at work and also weakens the thigh muscles.
It is the pain of beat knee which causes miners to cease work and the intensity of the pain is less when the patient is standing upright than when kneeling. 
TABLE I MINING CONDITIONS AND STATISTICS OF SICKNESS ABSENCE IN COAL-FACE WORKERS DUE TO ALL CAUSES
AND BEAT KNEE, 1952 -56 1952 1953 1954 1955 1956 Average Various methods of increasing the blood supply to the skin over the knee were then investigated. Trials showed that actinotherapy appeared to be more effective in producing hyperaemia than the local applications listed above. Counter-irritants may be dangerous; one old collier's remedy was to pour hot water on the knee until blisters appeared. It was found that ultra-violet light applied for five to 10 minutes produced the same degree of hyperaemia as 20 minutes of infra-red radiation. Apart from the saving of time by using ultra-violet light, it was also thought that the bactericidal action of the latter might reduce the infection of skin abrasions.
The radiation generated from the " hanovia " duotherapy lamps, which were standard equipment at the medical centres, consisted of the components (Actinotherapy Technique) given in Table 2 . The initial exposure was for five minutes with the knee placed 2 ft. from the arc tube. The affected knee was given a daily treatment, and the time was increased daily by one minute until 10 minutes' exposure had been given. The distance between the arc and the knee was then reduced to 18 in., with an exposure time of five minutes. The latter was then increased by one minute daily. This radiation therapy was given in addition to the treatment regime described above to all men reporting to medical centres on account of beat knee in 1954 and in subsequent years.
The vast majority of men during this period worked on longwall faces, where the coal was machine cut and then manually shovelled on to conveyor belts. There was no evidence to show that the yearly increase in the number of men working on the coal-face, where the coal was machine mined, had any influence on the incidence of beat knee at the pits investigated. Of the 29 men under treatment who found kneeling at work too painful, 10 stopped work on the first day of kneeling, 16 on the second, and one each on the third, seventh, and fourteenth days. Their occupations are listed in Table 3 . Infection was present in eight of these cases, and in 34 men who continued to kneel at work. Seventeen of the 29 men who stopped kneeling had acute prepatellar bursitis (two infected), six had acute infrapatellar bursitis (two infected), two had acute suprapatellar bursitis, and four had septic skin conditions. Table 3 shows that men at all coal-face occupations were treated while at work. Many more coal-fillers than men in other occupations were treated for beat knee (Table 3 ). The coalfiller kneels in a restricted height, shovelling approximately 10 tons of coal on to a conveyor belt during the shift of seven and a half hours. The time taken for beat knee in coal-fillers to return to normal (in comparison with the unaffected knee) while continuing to work is compared in Tables 4 and 6 with that for coal-face workers and haulage and surface men treated while off work. given the same treatment, and the interval between successive treatments was never more than three days. The initial degree of swelling, pain, or infection did not appear to be related to the recovery time. Some infected bursae returned to normal in a week, while a small, relatively painless enlarged bursa sometimes took two weeks to recover.
One argument that is sometimes advanced against kneeling at work is the danger of recurrence. Table 5 gives particulars of the nine cases which recurred within 28 days of the initial onset of beat knee. Of the 267 cases in 1956 in men who continued to kneel at work, six (2.3%) had a recurrence against three (3-8 %) of the 79 men who did not kneel. Four of the six men who knelt continued to kneel while the recurrence was treated and two of the three who did not kneel during their first attack of beat knee did so during the recurrence. The evidence suggests, therefore, that there is no greater risk of recurrence in beat knee while kneeling at work under the described treatment regime than in cases treated without kneeling. One factor which influences coalface men to continue kneeling at work is the soreness experienced when they return to work after being away for longer than a fortnight. Table 6 shows the number of treatments required before the knee returned to normal for different types of beat knee occurring in coal-fillers and other workers kneeling and off work.
Coal-fillers with infrapatellar bursitis who continued to kneel at work required fewer treatments for the knee to return to normal than those with prepatellar bursitis, the latter having a tendency to chronicity. One reason for this may be the pressure bandage effect of the knee pad and the mine dress- (Collis and Llewellyn, 1924) At 14 pits during the first 10 months of 1956, the number of men with beat knee observed was 481, but less than half of these required sick leave for more than three days. The existing design of knee pads was considered to be ineffective for the prevention of beat knee. Ninety-seven per cent of the men had bathing facilities, and whereas the baths did not prevent the occurrence of beat knee, they may well have reduced the number of cases with skin infection, which we found in only 7o% of the total number of cases.
Summary
Kneeling is generally prohibited when cases of bzat knee are under treatment. A treatment regime is described in which kneeling at work is continued.
The results were satisfactory, and 90 % of men found kneeling possible while under treatment.
The number of cases of beat knee on sick leave for four days or more for 1955 and 1956 was half that in 1952 when the regime described was not used. Mining conditions and the number of men at risk were approximately the same in the two periods.
The treatment regime consisted of scrubbing the knee, quadriceps exercises in a right-angled position, use of a large mine dressing to kneel on, and a high dosage of ultra-violet light to the front of the knee. The treatment was effective in cases complicated by infection.
Paradoxically, although kneeling causes beat knee, yet by acting as a pressure bandage, kneeling also caused the recovery time to be shorter under the regime described. In men who continued to kneel at work, infrapatellar bursitis resolved more rapidly than prepatellar bursitis. This was considered to be due to the fact that the knee pad and mine dressing were more efficient as a pressure bandage in infrapatellar bursitis cases. Kneeling was not permitted when patients with beat knee had a raised temperature or large, painful inguinal glands.
The recurrence rate of cases treated while engaged in normal kneeling work was no higher than in men who stoppzd kneeling.
In four cases of massive swelling of the leg associated with beat knee, it was thought that this condition was associated with the interference with the venous return due to constriction at the knee.
The existing design of knee pads was considered ineffective in preventing beat knee.
